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emies at Buda Pest, Copenhagen, Berlin, Rome, Brusselles,

and Philadelphia; Editor of the Zoologischer Anzeiger,

Leipsig; Soeiete VaudoiBe, Lausanne ; Cav. Damiano Muoni,

Milan; Editor of the Revue Politique, Paris; Society of

Commercial Geography, Bordeaux ; Editor of the Revista

Euskara, Pamplona ; Royal Astronomical Society, Dr. C.

William Siemens, and the Editors of the Chemists' Journal,

and Nature, London ; American Journal, and Yale College,

New Haven; Metropolitan Museum, N". Y. ; Pennsylvania

Historical Society, Franklin Institute, Journal of Pharmacy,

and Medical News, and Mr. Lorin Blodget, Philadelphia

;

Mr. P. W. Shaefer, Pottsville ; U. S. National Museum,

Smithsonian Institution, and Department of the Interior,

Washington, D. C. ; American Philological Association ; Dr.

Robert Peter, Frankfort, Ky. ; Editor of the Revista Cien-

tilica Mexicana, and the Ministerio de Fomento, Mexico.

Prof. E. D. Cope presented a paper "On the genera of the

Creodonta."

On account of the small attendance the election of mem-
bers was postponed until the next stated meeting.

Pending nominations Nos. 904, 909 to 915, 917 to 919,

and new nomination No. 920, were read.

And the meeting was adjourned.

On the Genera of ike Creodonta. By E. D. Cope. .

{Read before the American Philosophical Society, July IG, 1880.)

For the characters of this group of the unguiculate mammalia, the reader

is referred to the fourth volume of the final Report of the U. S. Geol.

Survey W. of the 100th Mer., under Capt. AVheeler Pt. ii, p. 73.

History. MM. Laurillard, Pomel and others have referred the European

Creodonta to the Marsupialia, on account of the great similarity of the den-

tition. MM. De Blainville and Gervais have, on the other hand, re-

garded them as placental, a view which I have assigned reasons* for be-

lieving to be the correct one. M. Filhol has recently shown that the re-

placement of the dentition in Hycenodon, which has some affinities with

* Proceedings Academy, Phila., 1875. Paleontological BuUetin No. 20, Dec,
1875.
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tlie Creodonta, is quite as in true placental Carnivorn. Professor Qaudry
has expressed the opinion that tlie Creodonta are tlie descendants of the

Marsupialia.'^ I incline to maintain another view.

If we suppose that the Creodonta are the descendants of the Marsupialia,

we must suppose that the Insectivora, to which they are related, are also

the descendants of the Marsupialia, and this is on various grounds not

very probable. The lower forms of unguiculate mammalia with small

cerebral hemispheres are very much alike in important charactei's, and to

these I have given the name of Bunotheria. I suspect that this group is

as old as the Marsupialia, and may even have given origin to it. Tliat

it developed cotemporaneously with it in various parts of the world is

evident.

Restoration. The Wasatch beds of New Mexico have yielded remains

of more than a dozen species, which ranged from the size of a weasel to that

of a jaguar. The Bridger beds of Wyoming probably contain as many
species, which range from small size to the dimensions of a bear.

In general appearance, the Creodonta differed from the Carnioora, in

many of the species at least, in the small relative size of the limbs as com-

pared with that of the head, and in some instances as compared with the

size of the hind feet. The feet are probably plantigrade, and the posterior

ones capable of some degree of horizontal rotation. The probable large size

of the rectus femoris muscle indicates unusual power of extension of the

hind limb. They were furnished Avith a long and large tail. Probably

some of the species resembled in proportions the Mystomys and Solenodon,

now existing in Africa and the West Indies, but they mostly attained a

niuch larger size. The habits of many of them were probably aquatic.

Classification. To the Creodonta I have referred,! on the information"

vsjhich we possess, the genus Arctocyon of Blainville. Professor Gervais

has discovered that it possessed the very small cerebral hemispheres charac-

teristic of the Creodonta. The olfactory lobes are large, and project far

beyond the hemispheres, while not only the cerebellum, but probably the

corpora quadrigemina, were exposed behind. The tarsal articulation and

the posterior part of the mandibular bones are unknown, hence this refer-

ence is not certain. Professor Gervais:}: regards it, after Laurillard,§ as a

marsupial, and establishes an especial family of the order for its reception.

It is, however, more probable that its affinities are with the contemporary

genera of flesh-eaters, Palceonyctis Blv., and Pterodon Blv., genera which
have near allies among the American forms. Palceonyctis was the

contemporary of the Corjqihodons in the Suessoiiian period of Western
Europe, and presents a strong resemblance to Amhlyctonus in its mandible,

the onlj^ part of the skeleton known. The posterior part of the ramus is

not inflected according to Gervais, and he therefore does not refer it to the

Marsupialia.\ The nearest European representative of 0.r^ie?ia is P/ero-

* Enchainements du Monde Animal, lS7-<, p. 21.

t Report Capt. G. M. Wheeler, Expl. Surv. \V. lOJ Mer. IS77, Iv, pi. ii, p. 88.

X Nouv. archives du museum. 1870, p. 150.

?Dict. univ. d'hist. naturelle, ix, p. 400.

II
Nouv. archives du museum, 1870, 151.
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don, in wbicli the form of the mandible also forbids a reference to the

Marsupialia, as Gervais has remarked. Both genera are doubtless mem-
bers of the sub-order of Creodonta. The genus Eymiodon, on the other

liand, is not referable to the same group, for I find in a specimen of the

H. requieni from Desbruges, preserved in the Museum of the Jardin des

Plantes, that the scaphoid and lunar bones are coossiiied. Moreover the

figure given by Professor Gervais* representing the brain of the originally-

described t^pe, H. leptorliynclius of the Miocene period, displays characters

of the true Garnivora. The anterior part of the cranial cavity of the

specimen molded is broken away.

It is possible that the genus Diacodon Cope belongs here also ; its spe-

cies resemble slightly the Marsupialia in the inferior dentition, and are of

small size.

The genus Mesonyx,\ which I discovered in the Bridger beds of Wyo-
ming, has the trochlear face of its astragalus completely grooved above as

in the true Ga,rnivora, and its distal end presents two distinct facets, one

for the cuboid, and the other for the navicular bones It represents on

this account a peculiar family, the MesonychidcB.

There are various degrees of development of the sectorial structure of

the molars in this sub-order. In some of them, as Bidymictis, only one of

the inferior molars presents this structure ; in others two, and in others

three. In one type, the last superior molar is longitudinal ; in others, it

is transverse. In Arctocyon the superior true molars are tubercular.

I have heretofore:}: defined three families, the Amblyctonidce, the Oxyos-

nidm, and the ArctocyonidcE. I now add the Miacidm and Mesonychidce.

The definitions are as follows :

I. Ankle joint plane transversely.

True molars above and below tubercular; last superior not

transverse Arctocyonidm.

Superior true molars tubercular; first inferior "tubercular-

sectorial " MiacidcB.

Last superior molar trenchant, transverse ; inferior true

molars tubercular-sectorial Oxymnidm.

Last superior molar longitudinal ; inferior true molars

without developed sectorial blade Amhlyctonidm.

II. Ankle joint tongued and grooved, or trochlear.

Inferior molars each with one conic tubercle and a heel ; no

developed sectorial blade MesonycMdm.

I now give the characters of the genera. All these are derived from ex-

amination of typical specimens. The opportunity of doing this I owe to

the kindness of Messrs. Leidy, Gervais, Gaudry, Filhol and Lemoine.

* Loc. cit., pi. vi, flg. 5.

t Ann. Rept. U. S. Geol. Surv. Terrs., 1872, p. 550.

I Report Capt. G. M. Wheeler's Expl. Surv. W. 100 Mer , 1877, iv, pi. 11, p. 89.
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Arctocyonid^.

Premolars f ; the first inferior one-rooted ; the last in-

ferior well developed Arctocyon Blv.

Premolars below, 4, the first two-rooted, the last true

molar much reduced Hyodecten* Cope.

Premolars below, 3, first two-rooted ; true molars nor-

mal Heterohorus\ Cope.

MlACID^.

Inferior tubercular molars two, premolars four Miacis Cope.

Inferior tubercular molars one, premolars four DidymicUs Cope.

OXY^NID^.

I. Inferior molars without internal tubercles.

Molars, f f ; three sectorials in the lower jaw. Fterodon Blv.

II. Inferior molars with internal cusps.

Molars, f I ; two last inferior molars tubercular-sec-

torial Oxycena Cope.

Premolars | ; three last inferior molars tubercular-sec-

torial ; the fourth superior with a conic cusp and

heel externally Stypoloplms Cope.

Premolars!; three last inferior molars tubercular-sec-

torial ; fourth superior premolar with a simple blade

externally. , Proviverra Riitim.

Amblyctonid^.

Fourth inferior premolar with a broad heel supporting

tubercles Amhlyctonus Cope.

Dental formula below, 3, 1, 3, 3. Fourth inferior pre-

molar with a cutting edge on the lieel Palceonyctis Blv.

Mesonychiid^.

Inferior molars seven Mesonyx Cope.

Inferior molars five Patriofells Leidj^.

Of the preceding genera it may be remarked, that the structure of the

feet of Pterodon being unknown, it may be found hereafter to be neces-

sary to remove it from the Oxymnidm, although I do not anticipate that

such a course will be necessary. Palceonyctis is only known by tlie man-

dibular dentition, which is very near to that of Amblyctonus. So also it

is not certain, but only probable, that Patriofelis belongs to the Mesony-

* Type Arctocyon gervaisH Lemoine, Oss. Foss. des Eiivii". de Reims, 1878, p. 8.

t Type Arctocyon duelii Lemoine, 1. c., p. 9.
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cTiidcB of the same liorizoii and locality. The horizontal and geographical

distribution of the species of these thirteen genera is as follows :

Arctocyon primsevus Blv
Hyodectes gervaisi Lem
Heteroborus duelii Lem
Miacis parvivorus Cope

'
' edax Leidy

'
' vorax Leidy

Didymictis protenus Cope
Pterodon dasyuroides Blv

" biincisivus Filh
Oxysena morsitans Cope

" lupina Cope
" forcipata Cope

Stypolophus viverrinus Cope
*' secundarius Cope . .

.

" multicuspis Cope. . .

.

" strennus Cope
" minor Filh

caylusi Filh
" pungens Cope
" brevicalcaratus Cope
" aculeatus Cope
" hians Cope

Proviverra tj-pica Riitim
Amblyctonus sinosus Cope

"
sp. no. 2f

Palseonyctis gigantea Blv
Mesonyx obtusidens Cope

" lanius Cope
Patriofelis ulta Leidy

Lower
Eocene.

N. A. Eur.

Upper
Eocene.

N". A. Eur

Phylogeny. It is among the genera above enumerated that we are to

look for the ancestors of the existing Carnivora, excepting perhaps the

seals, and even these were probably cotemporaries. In those genera with-

out developed internal tubercles of the molars, we may look for the an-

cestors of the Hymnodontida, a family which early attained specialization

at the expense of strength of structure, and did not survive the lower Mio-

cene period. Such genera may be found in the MesoiiycMdcE as the later,

and the AmhlyctonidcB as the earlier types.

In distinguishing between the ancestors of the Felidce and Gnnidce, we
naturally seek to recognize in each, an anticipation of the leading characters

in the dentition which distinguish those families to-day. This consists, in

the FelidcB, in the successive abbreviation of the true molar series from

behind, so that ultimately two molars are lost, and the remaining or an-

terior one becomes transverse. On the other hand in the Ganidce, firstly.

+ Represented by a mandible with teeth, from Meudon, associated with l.lie

specimens of J'aUeonyciis in the Mus. .lardin des Plantes.
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the full number of true molars is retained in some genera, as AmpMcyon,
and only one lost in Gdnis. Secondly, the tubercular character of the

posterior molars in both jaws in the Canidm is distinguished from their

sectorial character in FelidcB. Estimated by these tests the Miaddce. are

clearly the forerunners of the GaMdm, and the Oxymnidce of the Felidw.

In Miacis we have in fact a near approach to the dentition of Oanis, in the

lower jaw ; while in the same part of BidymitUs posterior abbreviation

has commenced, reminding one of Ywerra. In the Oxymnidce, one degree

of posterior abbreviation is seen in Siypolophus, where the last superior

molar is narrowed and turned at right angles lo the others. In Oxywna,

the process had advanced a step, for there are but two superior true molars,

and the last of these is driven in, transversely. The first true molar is func-

tionally sectorial in this genus, while the last premolar is the true sectorial of

tlie superior series in existing Carnwora. In the inferior series there are

only two true molars in Oxymna, both primitive, or " tubercular-sectorial
"

in character. In existing FelidoB the second is lost, while the first undergoes

great changes in becoming a specialized sectorial. The forms of the Felidm,

which are nearest, are the Gryptoprocta, and the Procelurus of Filhol, but

they only follow after a wide interval. I have elsewhere discussed the

successive steps in the evolution of the sectorial itself* I have also

pointed outf the successive shortening of the anterior part of the dental

series in the Felidm and other groups of existing Garnivora, which came
later in time.

The following table will give an idea of these afiinities, and the phylog-

eny to be derived from them ;

Felidse. Canidae.

Felidse. Canidae. Hysenodontidae.

OxycBua.

\
Stypolophus.

\
Oxysenidse.

Miacidae.

Mesonychiida3.

Amblyctonidse.

Synonymy. Prof. Gaudry has united Stypolophus {Gynohycenodon
Filhol) with Proviverra. After an examination of casts of Riitimeyer's

types preserved in the Museum of the Jardin des Plantes, I retain them as

distinct for the reasons given above. Mr. Bose in an interesting paper on
tills subject published in the London Geological Magazine for May and

* Proceedings Acad. PUila., 1875, p. 21.

t Felidse and Canidse, 1. c, 1879, p. 169-170.
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June, 1880, unites Didymictis with Palceonyctis.* Having examined the

types of both genera, my conclusion as expressed in the preceding pages

is very different. On tlie other hand, I have good reason for believing the

species to which the name Synoplotherium was given, S. lanius, is really

a second species of Mesonyx, of larger size than the M. obtihsidens, and

otherwise different. It is likely that some of the species of the Bridger

formation, to which Marsh has applied generic names, belong to the Gre-

odonta, and may belong to some of the genera described by myself. The
fact that no generic definition accompanied the publication of those names,

renders their use impracticable.

Stated Meeting^ August 20, 1880.

Present, 4 members.

President, Mr. Frederick Fraley, in the Chair.

Mr. Joseph C. Fraley, a newl}^ elected member, was intro-

duced, and took his seat.

Letters of acknowledgment were received from the Royal

Society, June 3 (100, 101, 102, 103); the Poyal Society,

IsTew South Wales, June 14 (101, 102, 103); Eoyal Institu-

tion, July 12 (105); the Victoria Institute, July 10 (105);

the Statistical Society, London, July 20 (105) ; Society of

Antiquaries, July 21 (105); University Library, Cambridge,

July 19 (105) ; the Museum, Newcastle-upon-Tyne, July 19

(105) ; New Hampshire Historical Society, August 12 (106

and List); New Jersey Historical Society, August 11 (106

and List) ; Essex Institute, August 12 (106 and List) ; Bos-

ton Public Library, August 14 (106 and List) ; IT. S. Mili-

tary Academy, August 13 (106 and List) ; Dr. C. H.

F. Peters, Litchfield, A. of Hamilton College, Clinton,

Oneida county. New York, August 17 (106 and List)
;

American Ethnological Society, New York, August 12 (106

and List) ; Connecticut Historical Society, Hartford, August

18 (106 and List) ; American Antiquarian Society, Worces-

ter, August 13 (106 and List) ; and from Dr. E. Jarvis,

Prof. W. P. Blake, Dr. T. M. Drown, and Mr. W. B.

Taylor (106 and List).

*I have just seen this paper, having already written what precedes this

paragrapli.


